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Original Abstract: An information processing apparatus with programmable 
function and self-repair function which can deal with multiple troubles 
the information processing apparatus includes a logic processing unit 
formed of logic forming elements for realizing a predetermined 
function; spare logic processing units that can be reconfigured of 
logic forming elements to reproduce the predetermined function of the 
logic processing unit; a data holding unit for holding forming data in 
the logic processing unit; a fault detecting unit for detecting a fault 
occurrence in the logic processing unit; and a reconfiguring unit for 
reconfiguring the spare logic processing unit having a logic circuit 
configuration similar to the logic processing unit, based on 
configuration data read out of the data holding unit, when the fault 
detecting unit detects a fault occurrence. The information processing 
apparatus can automatically reconfigure the system to reproduce its 
original normal function of a faulty forming element. 

Claim: 

1 .An information apparatus comprising: 

* a plurality of logic processing units, each logic processing unit 

being a logic circuit realizing a predetermined function, said 
logic circuit comprising a plurality of logic forming elements; 

* at least one spare unit comprising a plurality of configurable logic 

forming elements; 

* data holding means for holding logic circuit forming data of each of 

said logic processing units; 

* fault detecting means for detecting a fault occurrence in each of 

said logic processing units; and 

* reconfiguring means for reading said logic circuit forming data of 

the logic processing unit in which said fault detecting means 
detected a fault occurrence and for reconfiguring at least one of 
the plurality of configurable logic forming elements in said 
spare unit, based on said logic circuit forming data, so as to 
form a logic circuit similar to said logic processing unit having 
the fault occurrence. 
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[0 0 2 3] 1 l«B«^x-^ffHf^aT»0, ^© 

ffl8*£x-*n-2?^ai iw:. ws^ta^a 9^*0^ 
a^aeBi 3t?©pmi©»±*«whu&«^, %mmm 
©^^tfcf^a^a^i 3 iz^xnmmmmtiiT- 
^Sx-^fia**a8^6ii!*(au ^©f&anii^^ 
r-^fc*^*. ?Hifea^gS7B<!:, KSifeas 

S^W^ai 0Ic«fcDIMIfSnfcSttP»©584fiHt: 
TSSIiS©^4bfcifeaJ!iag|5l 3 <hl^-^t6^B« 
[0 0 2 4] 1 2ttH«|j«^aT*0, C©B 

«^a 1 2 a. nm&T-fmmm 1 1 c ± oiwa 
snfcwijsf-^fcitJiiT, a&aMaan 3 ^ 
tiifea^^ss 7 b tm%akmmm^& 1 0 ic± o 
im£n&3tm©a^Bc*fr«tta*£x* 7 

A*»V»fc»a«ll«B*tfcJ:OS»»*©58tU&aft 

a^aasi 3 t^-«t6*^a-rs«fc5fcssi^f 

©T*5 (!S*!B1 2) . 

[0025] *fc, SttM(*©X£SHfi:»»«Wlll 

7 A (C^T^«Ha«^BS 7 B Sffiffl UTt» 



( 
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mmmmm 7 BommsmnmrntMh l < » 
?fltt9*i/££* 7 b ^ffiffl-r^. c t*tT** (mm 

1 3) . 

[0 0 2 6] Set. *ffifflttSS©^«§&a#?/&gsfl7 
B b < l*3ttH«®X^HK**SliailftK* 7 

(mm 14) . *fc. B«®ji££*t>?#i . 
tfc9*&£* 7 b <&s«^tc^ffl tfcis*. f&a&sgB 
1 3 ©^ffi^a*figs^ 7 b ©»*t-fc©»P«aTfc 

[0027] sstc, mtk<D?mm®j$.g%7B%. 
mmmmm 1 3 AicTOitaiiifts* 7 a^n*©** 
fc*j«uT*5RttT'b±^b (mm i6) . mmm 

3©^«3^63iJD"r*«t5lC*j«bT"bJ:V» (mmi . 
7) . 

[0 0 2 8] $&. m«iffl3«qHk«A:X.6nT 

*Lfc^a®aeB 1 3 m-vmms&m 1 3 tus^s* 

«*fil8«*7A&fflV»*Cta»T** (mm 18) . 
3 5fc, «»©§&a*J^S^7At<i:t)|iaiil»<!:UT 

Bmratt&iiiftsn. mmmmsmzmm 

n. B«J&x-*«-&?ai 1 fc«fc*H«*r-*©* 

^mcfto fciiajaa* 1 3 to^T©naiiiK«i^x 

^x-^tscf^T, ^tt^aMagiss, «&©na* 
mm 7 a «k 0 a KmijmKctt? fctiaMaaB 1 

3 tR-©aiailI8S*^C^5<k5tB«lJSbT'b<fcH 
(mmi 9) . 

[0029] c©*-&fc*^T, ffeafflaasi 3#mft 
■€-&^.6nT^*»&, ^HMiaayiaBs. ^*©ifea 
aaai 3©5%©#£©naMagBi 3t(^-©ifea 
E8S«fi£(c^©*^UT*< ztufir** (mm 2 ■ 
0) . ^KH*^«ifc^ofciftaMasi5i 3c 

-f£f2it#aas-e&*.e>n. : HMfta»i*©ft*ttjii 

&«©«*«*■**> U<ttU -fey Mfcfctt. fett^a© 

©ass 1 3 fcft*T^Hma»i«*«yar* ztbn 

*« («*B2 1) . 

[0030] ssc, *^ffl«si©^ffiiSia«!Lagi5feb 
< i*?i48/£*tt»aBi9«9a 1 3 tc»-rsii&s£«± 



) ®M¥8-44581 

2) . £fc> na^aa5i 3 snr^** 
w&tiimm 9 * 1 2 tf&wsmmm 

ttassiMreiKi o^A^wififcx-^iw^ai 1 
^^©^aiaawi 3tMUx*atc-e^^.5c:t*t 

T£5 (mm2 3) „ 

[0 0 3 1] SSfc. Ift9*!£sat7 A*J:tf?fftt9 

«dtS^7B^ iaaisi»©g/h»^ii^-rfe-5i&a-fe 

JV£?-£££#Tt (mm2 4) , 21©»^C*^T 

» a. naMaasi 3*, ttsosia-fe^e^sfta* 

voL-Jl/tLfcD <mm2 5) . *ft©tt9-t^& 

ztipuzz (mm 2 6) . 
[0032] i&affiaai 3**igic©««HBiK^ 

T?«*a* (mm 2 7) , naM^i sat. 
st*d. snams^ s»©na-fe;w^&siiia 

' ^zS^-JVZfe&ttZTm&L-TZZttf-CZZ (mt 
«2 8) . 
[0 0 3 3] 

IfMH ±^©01 (a) , (b) C*-r»l©58W© 

gaiiaiii6^^ifs®aeBT«, na&asB 1 \z& 
^Ttt. ffi*©iia«i^s^iAt«fcoifeaiHi!StbT 

jtnaaaag^w:. a*©»a«^53(iiA(c<kt)Sia 
[0034] »»ttffl^R4c*i>T. najaagRiT 

0»#f84**fflT*t (01 (a) #1) , 

t, ^©naniKfli^x-^fcStJ^T, ^ffinaffla 
Lfci&aMaaui tK-©»aiiK»^^5«fc5i'B 

» 5 (01 (b) #jh, mmi) . 
[0035] m®mimm®wi¥m\z&r), m 
»&<o%£hit&wmm 1 c*tj*s«Kw©«4K 

fc»a«i«fi*iA^6a:s, SKe§©^L^iia 

ffi9«*. : P#»affl9«2iUTfflV»*51t*tT*<5 

ffla^fT^x^ (»*js2) . 

[0 0 3 6] * 6 IC.. WimmW® 1 jWWfc-tftA 5*lT 

» ^«naffia8i52s. ffi&©na5aagi5 1 © 
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5 % ©^©f&g&ggB 1 1 m-omsmmm^ib 

iU&LTiK^tlCcfcD. W£©»9*ia»lfc*tt5 
*#fB£©«Hi«rKtt, 7*-*«8^R3!&» 50*30 
&#f * ©H*ffl l*ff*|£?ft 5 K <k £B#§J&£ 

3) „ 

[0 0 3 7] Sfc, ?«Kira«2©ft*f&BKft© 

ffltiHgKS^T, 3tt**©ft£Lfctft9&9ttl£ 
ftAT*ftftWM2*«rr*;:ifcJ;D, lift. 

s«^a 5 \z£z>mwmm®fcMmzftts.o>m 

fflatfifc^-raiMissii-ractT, mt>m&&w 
•rrscfatfras (8***5) . 
[0038] ftajaawi snrv* 

B$ftU¥a4*J:Zffi4R&#a5&&ft9% 

»as3fi^»f^g:*«a«o»affla« i fc»LT*afc 
m&omtfizmmikrgz (at* 
a 6) . S6t, £a*j£5isi i as. naiiis&oM/jN 
«*»»T**»a-fe^fr*ct««-e* (n*a 
7) , cot^tt^Tn mmaMit&XTftwik 
wmm®2*. a»©»a-fe;i*6as»at5?a.-;p 
ttfco (»*as) , *ft©iia-fe;u*&&:«ift&E 

[0 0 3 9] *&, £©«£H:fcV>T\ ng^ggB i & 

*5?a-*&«R*fc*T«l*U&a*&. 
«IB«fir&ofcD (11*91 0) , §&ga!tgg&l£J;tf 

¥Ht&gMggB2£, mLvwmm->t>u*3--y v 

11). 

[0 0 4 0] ±j£©BI2 (a) , (b) IC*f» 

2©»w©iE«ia*i6*f#flMMaaii«Ttt, na^ 

9*13*. ffi»©*a»^SSl7Afc<fcDiftaiiI»i: 

[0041] s 5 c, Pt^tH^a 9 -vawiffiaa i 
3T©Bs©»±*«wau. nmmmmwmwL i o 
T?tt»*©56*ufciftajffla*i 3t:*tj5aKi»*© 

X£KHK^&tt9IIAR*7A«»Rr-r«. 

«3ttffl?a9fc«fc»)ag«jg*i 3t?©b*©»±s 



(7) 4*W¥8-44 5 8 1 

ftWUfc«£ (02 (a) #i!) . S^T-^ttS^ 

snii^t. aRMF©x£i/&iiafla«i3i: 

JMHU ^OftgBiMIMSx-^fctitJS. 

7 b t, m^m^mmm^m 1 0 c ± oftwa 
nfc3KR*©x»HK*fr«ifc9fli£K* 7 a$r 
^&»a*i«B*t*ffl^TSttw»©58±ufc»a«i 
ggB 1 3 tn-mmzmmmztz&mmfcT-** 

10 [0042] Jtvx* nmmf&i2\z£K>, m&t.T 

*^V>T. Ifc9ffi9ttl3&. ; Hti&9*/&gfii7B£ 

»stt9sa»K¥ai oKj:D»»snfcs*i»*© 

8£SHic*#>**9*ltfS* 7 A«IRt>fclft9&AS 

ate* d aKP*^©^*bfcii3«ia^ 1 3 tm-m 
!Bs*a-r*«fc5rcfi*iritr«ctfcj:r). s&»a£ 
«iBa**cfc#»T«a (0 2 (b) »*ai 

2) . 

[0 0 4 3] ?«HI9«lJ$Sa7 B©tt#&fflK 

#®ffltiff8tcg^>T« aiftMt*©ft£KHKfr»«ft 
9ffi^S^ 7 AfcfttTTOftail&X* 7 B mMt 
ZZ.t\z£*), ffj*. VHia^Rl 2CJ:SH«l^ffl9 
*ffa5*S«««av» (»*«1 3) . *&*«ik 

?at'«fco, *^ffltt^©^«^g«^s^7Bfet< 
»3tti**©«£SBiaBA»«watida6R 7 Afcarr 
sj&asftjku taw* (» 

*ai4> . 

[0 0 4 4] £&> W*©f6^C#V^«gfe9«|^S* 

jo 7 b mmzm u&tt*. ngs&ggB 1 3 o^mm 
wmmm 1 B^m^-^mmmskTt^m^iz 
it. a»¥ae«fcD*©B£®»-r*££atT?£-5 or 

*ai 5) . 3 01 (a) , (b) Ttt. as© 

^tiifea«^5^7B^, ftaffia* 1 3 rtfc^JMw* 
Tv»*«» (»*ai 6) > ?m$km.mm%7B%. n 

9«a«l 3"P©»a©58tRfCS«j«r-^ffl-JI¥a 

SB 1 3©^M»*6aiiFr*JltfcJ:0, ii95!iagBl 3 
©*Wte«*fc-CS3 (»*ai 7) . 
40 [ 0 0 4 5 ] Sfc, lfea®96B 1 3 jjiffift^a^. &nx 

^«ai9aj«a*7BtLT, ^mm^om 

(ff*ai 8) o set, aft©H9«ii«a^7Ac«k 
v&mmtLxmmmzmf$.i£n. mmmm® 

1 3©BT««t6 ; £Hat5^'>a<<!:t)-o©^fflife9 

5H*d65r-^©Jwi*»^atao&«-&fctt, 
#a 1 2 c i o , gftaaj^aicao ^ft9M9« 1 

50 3fcOV>T©ag@K«j£5^*£x-*fi^a8*» 
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& s £ 5 \z#mtft?z z. t\z*. o , MsttBssftiBs* 

[oo4 6] z\<d®£\z%^t, i&aMag&i 3im& 
*&A6nTv»*«^, ?«§!&a$!ta$£, mtsc©fia 
«9« 1 3 o^^wit^w^aMagp i 3 t^-waia 

#&©x-*©iKffl*?f«j«#ai 2c±*?s*j*fcfr 
& ^o»3£«Dnamaai 3s^«s&aM 

0) „ 

coo4 7] *fc. ^ffitiiafflafa5(7)^#ffifflKmo« 

ms^ai 2(c=k^iia[HiKos»^a^ff^ 
ckt), *^ffl«sg©^4iifeafflaei5feu<ttH»^Fii 

[0 0 4 8] sfc, na»a«i 3 a snr 

gttas**»r¥ai o*cktm«^x-^fhff^ai 
i fcffi&oi&a&agB 1 3 ic»i/T*aic*!kA*!i t 

fc«fcD, m®«A«ffiJMbTft« (»*B2 3) . $ 

(»*«2 4) , c©»^fc*t>T». i&a&a 
mi 3*. tiftoBatJi^s&aaftat^i-^iL 

*IB*ff*5Ct*»T«* (»#B2 6) . 
[0 0 4 9] *&, Matt9«13]9m<^MlBR^. 

#«2 7). na^asm 3*», *»t®iUMaft*5&: 
«@8Sft> wkona-fe^sftsna^^a-^ftn 

8.*rtlZ.Xffil$.?Z>ZtlZ&K>, S^|8|g©«IB£rT& 
[0 0 5 0] 

(a) fflldfiMORil! 

0 3 tt*«M©» 1 JdM£**S SEflHMMIftefll 
*ffla8B©**&S"r:/Dy0HT»D, £©03 C 



(8) ®M¥8-44 58 1 
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[0051] t©H3fc*-rfinuaa8ii». 

(MPU) 2 0, »#tttil 

mss2 1, nm&7—!?mmm2 2, 797923, 

rJV>HW«8fi2 4, ;**'J2 5, DSP (rV$>* 
^^JP^D-fey*) 6 , DMA (^I^M 
€'J7*-feA) 3>hD-72 7, *-f7 2 8Rtf7^ 
79&2 9 £-tfc*T*j£3n, DSPg&2 6«DSP 
AMtU 2 6 A S&, MPU 2 0(4, 
-Z0 #««i«8«^»fcto&5«iatlHBIIi!«|-r-5 l b©T?* 

a©*t»ISl!*n<5-*. DSP (xW^^^^JP 

^P2 9$MLtr-^k3-y, £f»M9V*. « 

[0 0 5 2] ±JE©Hfi*. Ill, 

*Mm*&tfmfttt*l& t%\z, ^©03 

3, **U2 5, DSP$26, DMA3>hD-^2 

a? 7, ^-fT2 8, %.V7979m2 mn7a9ys.> 
?«mtt*mmn* tfJAtf. fpga (^-/h**:/ 

[0 0 5 3] ££T, FPGAtlt a— #<D¥7£?® 
tgS3£8-T5£t**"C#5AS I C (Application Spec 
ific Integrated Circuit ) T&oT, T#&ft*8S£ 
WT*"b©T?**. FPGAIi &®.<DKbW*)V 

#&&t). ^D^5s>yK:ADcn6©iia-fe;p*a 

50 -So 

[0 0 5 4] jfi$, *^[Hl?S©*«(a[pI±©fc©©W 

a, ®mz&?T. *<©«**xxA©a**tt*** 
afSttT^sa*. c©FPGAfco^Tt>. aa7-+ 

T*x*fc*tt*JUI«fcit#©tt*, a— tfg£#M 
§^fTfc5£i#T£S«fc3fc&-3TV»S. FP 
GAtt. £UMEtfJKto&fr>5*X?AVLS I ©#J£ 

<t, Ktt. ^8. *»tm-r*T0fflra*WMT»tr 

40 rtf'i'>©^S J ?'4giS:*©^«ilr*frs'J7 > ^ftAi|i 

[0 0 5 5] *SfeltfllC*V»T*FPGAtt. BjgJTfe 
±Jfift : P©0f£©#«t6ftllS-r-5<t^tFPGAS 
^Dy^AStlT^S. £©FPGAfc<tD, *«5fi*^ 
ftiI&A&T*oT%, MPU 2 0©}f*t3J:Ortg|5© 

Sfc, #*©FPGAtt"€-©rt«C*«ffl©Ita-fe;P* 
JgLT&O. ^n^ftx«iia[Hl?S<hbT^ffl-r5J;5 

50 [ 0 0 5 6 ] m 4 \Z*m\<D'% 1 £MM£#fr«a5il 



(9) 
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5. ZZ\-Z, 3 4te8&©FPGA 

^■y-^7H, tfea^agK z. 
<DFPGA3 4\mm^mt)v (.mmmmm) ms 
mi<D^mwmt)v ftmrnmrnmrn \z^*)^mm 
ss t hxnm^m\zm^ nrmmmmmm zm 
s^vzl-^t&o. WTummom^iz&vzDSP 

$26, DMAn>hD-72 7X\t*'C?2 8 tbX 10 

(Dmm&gmz&^zti^T^*. 
[0057] hht. %nwwt\mwm®m'mi8. 

aa^a-^tia, m&<Difcm-k)wz& 
s&. p^taum® (isi^ai^g:) 21a, ®m<D® 

3\Z&tt%mm&tti®1&2 1 t^-TSfcOT, FPG 
A 3 4 H*^Te^^febfc«-&Cli§1tW«^5% 

9, Pl^^tfc^t^MPU2 0\z 20 
jI»-f5fc©T&5„ 

[0 0 5 8] **EU 2 5fC^Tt>, j»JB©H3fc*ft 
2 5 fcftJfct-S *>©■?, £©**U2 5tt. F 
P G A 3 4 C*W-*|»»iaB«|*T-^tfi»1-*S« 

fcfc. F P G A 3 4 fc J B*fc : Hras-fe;P©ft©«ip« 
2 5tt. a*.fcfH7fcS"r«fc3&. &FPGA3 4«© 

©ft#«ffleH«©**iSlA«p"bKttU"fcy M*fctt, 
ett*ft©ftattffl*«fcS:toT, 38H«©B££ 

m\zfrfrz>mm j t)uzftx.T?tt&mw*.)izmm?z z. 

fc£«kD, 9ffi«ll*«r*FPGA3 4*«|*-r*iI 

[0059] 5 7[JX*t x 5/ £ @!S (BS&a£ 
*IMPf^a) £©**•*- >xxy£|HlS& 5 7 40 

MU KftttUI§»S2 l#6©W*atH«a££»*&MP 
U2 0©Jg* tt*t>fiy^t»t« (CcfcO, F 
PGA3 4©X+v>?xyi'Sff&5ca:K:«fcO, g 
g©fg±LfcF P G A 3 4 C£t**!!Sffl*&©££SB 
fc#*S»S-fc^£l*»b»5£-r*'b©T*D, IMfflft 

* («*tfH5 (a) . (b) \z7R?mmt)i3 6i>w 

*584l»«-fc^T*-5e) ttMPU2 0fcP»#«fif«^ 

[0060] m p u 2 0 ttit^mase^tt) 



#M¥8-4 4 5 8 1 

iff 

MWIhISS 2 1 J; D F P G A 3 4 -C©P$g©8££&ffl 
Lfc«£. Stt»lF©fS4bfcFPGA3 4fcO^T© 

aa®»*j«T-^s^tu 2 sonm^-mm 
*2 2jj»6«*hju -tcaaiaBajsK^-^K*^ 

S. ^Haa-fe^t. X*t>5 i xy^HIK5 7C«tO 

»»fsnfcS«BiF©f8^iHfc«>**aa-fejn&»^ 

fcaa-fe;Pt*ffl^TS«»»©»ftl/fcFPGA3 4 

aa^-^wi^Ra stbToaaswu *&, 

W*©»4l,fcFPGA3 4fci?ajfrr-6&afc. £© 
FPGA3 4S'Jtvht5'Jtv *> fflAT * 

[0 0 6 1] ±a©a«Jfc5 f -*tt*#R3 
5 fc*^T*a3nfcS*Rr--*tt» MZ.im 8 fc* 

g«&j&-f s c ttf$>5tzib. JdEc/tU 2 5 ©Sip 
*#«ifi*5 gciWftsnTVJS^aa-tJMR©** 
at*, f p g a 3 4 t*it5aa-fe;Hfe#©*©a*« 

1 OXfcRjfrSnT^S. fot, MPU2 0©ttfPlC 

*d. ^aaa-fe^waass/x— fc>haa*at& 

5tt^«fc5tbTV»a©T. B*/fer-*0tt*©*R 

[0062] -aajftaa cattRm 3 o«, mpu 

2 0fc«fcoaaisnfcfi«jjE7 ! -^fcs^T, fpg 

A3 4*, Tftaa-feJl'&X^Yl'^xyjrBRS 7 IC 

«fc mmt<nrcmmm<o%±%mzfrfrzmw-t)v* 
Rv^aa-fe^tfcj: 0 sttaa©K4bfcF p g a 3 
4 tra-««ft^r5«t5KH«*-rs"b©T?fto, 
B*a*fr* 5 2 t->u tjm^u 5 8 fct-wm-cv* 

[0 0 6 3] S'UTJMtU 5 8tt, MPU 2 

Stl. FPGA34#&©R*tHb*Ds/*KJ;D, B 
i)Jcf-^Sy'J7^T-^ V£v hXHJ-Ax- 
t*«UTFPGA3 4'\ft|&T«'b©T»*. * 
fc. aRRafrft 5 2 1*. FPGA3 4±t:-f6A5 
tl. *>U7JM : EU5 8*6©a**x-^C*'^#. 

: paaa-feji'tP9a©f84BHfcA>**aa-fc^*at» 
&aa-fe^tc«fcoaaiiH»*a«*irr-Bt>©T*s. 
[0 0 6 4] ajta. 05 (a) fcjR-rj:3fc, ifea-b 

;U3 8^H« (A) fc±D««3nT»aH»tlyT« 
J«Sn*FPGA3 4K*^TI»»3jt»ffiSnfc»&C 
*5ViTtt, MPU2 0«, X*1r>x-xy2@R5 7 {I 
#UT, jjMI (B) X-7K?&ots.7>**y/WZ£Z>7, 
+t>xxy^*ff^5e©^*fr^-5J:5fc»oT 

*+>xxy^lB**6, aa-k^3 8©5S, Pl§© 
^BHK^^saa-fe^S 6*«»Jg;*nsJ:5fc£o 



(10) 
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[0 0 6 5] -eUT, H»jS«M»3 0tC*V>Ttt, 0 5 
(b) fcS'T.k'SC, **©»£RHfc*»*»*»a-fc;i' 

mm (C) t*"T«fc5K:KiBl/itl/TlJJEOH5 (a) 

T*«fc3fc&oTV»S©T!**. MPU2 0ii, 

FPGA3 4tr*w**ttffltt«o ; p«ia-feJP"bb< 

-r*»«*±¥R3 2 tbT©«iiB*«r*tt , bfc, 

F P G A 3 4 ©^HtlMtfe^©**** * U 2 5 fc 
■f*a»^R3 3 iUT©*!!**)*^^*. 

[0066] mommz&r), *mie>m\$mm\z 
frfr*tt&mmmzmi9mm<DW>ftz> miz 

Al) , A77h Uf7^A2) a? 

*yf K'vW7l7- (X^-y7A3) (cfcD^* 
sWftfflsnst, c©Mr»|ftU|piK2i«. PSS&fflfl 
f*MP U 2 0 fc» LTtftfrr*. 
[0 0 6 7] MPU2 0fc*Wrtt, ^S^WI1I?§2 1 

(X7y7A4) . HHT. V7Hrx7fcJ:**MfcJ» 

-&a;p-3 i >fcj:*jftaa*fTfcfcns# ufy^A 

4©YES;p-^£77y7*A5) , V7h7x7tC 50 

[0 0 6 8] Jfcfc, MPU2 0& £T©FPGA3 4 

^xy^fcfrfc X**>^xy 

Uxy7A7~X7>>7Al 0) . 
BP*., FPGA3 4fc*V»Ttt» **ir>?xy*|Ilf& 
5 7*»6©»*f (X**>-f» SA^Stl (X7-y7 
A 8) . 0!l*.ttH5 (a) (CfcttS^II (B) T^"fi 

[0 0 6 9] X*v>?xy^0»5 7fc*V>Ttt, ± 
!B©fS*| (7.*-r>77h) £A2f$n> ***>^x 
•y^4ff^5^tlCiO Uf>^A9) . »£©&£ 
LfcF P G A 3 4 C&tt«3ttRft0ft££BC*#S 

na-fcjp («*«H5 (a) , (b) tcfcttssw-fc^ 

3 6) SIMfWttTr*. ±!2©X*y>? 1 x>;/*|h]S& 
5 7fc£5»a*;i'©iMril8*tt, MPU2 0CWLT 
l»**1!fflH*tUTa*Sn*3&l, MPU2 0tt> Z.<D 
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is 

F P G A 3 4 fc»Saia-feJW*«#ffiUTVift^t!pJKS 
n&#&tt, fft«B©FPGA3 4lC*ftSX*ir>^ 
xy?#frfcfc>n5# Ury7Al 0©NO)I/- 

h) , »#»a-fe;pjW#fti/Tv»*tfl»fsnfc*^ 

±)Vf—^)V2 5A«t»TPttW8ftlia-fc«'fc»iW*7 

1) . JiniCtD, MPU2 0& FPGA34fc:fett 
SEW©&£ L&Ha-fc;P&&ffl LfcUck 5 icffifp LT 
V>5©T?&-5„ 

[0 0 7 0] l»«a"t*3WSFfiEUTV»**&. 
M P U 2 0 tft, F P G A 3 4 K:fe#'5P****B£Lfcl& 
«***^l/^J:3fclWpr«ifc*lc. MPU2 

ow:, fpga3 iiz&rtzukmm&mi&T-?***: 

U2 5*&K&&tr&&<bfc Uf'y7A12) . FP 

G a 3 4 £&£&?flilia-t;i'©ft©2ip{ft£R&& 
3) „ 

[0071] m°j%zummt)UDmm®$: 
&mmz> \z>mti.mm%LT^ti.^®G\z> $&m® 

BS¥f*MW5;i£**T*fcV»©-C» i— IfttFPGA 
3 4©«att**tfft9*« (7>7>>7A14) . &/flnJ 

fi6ft»a-fe;u©»jjtigBS&wp!fij6-r5fcii«ft«*iwa 

l,T^**&tt, MPU2 0©ff#Wcx-7ft-g?§!:3 
5fc*HT, FPGA3 4fc*»t5»a@»llri67 ! -^ 
£JH lr»Tfl A tf H 8 {CSf<k 5 ftSBUfcx-* fttfJW 
5 U777A1 5) . 

[0 0 7 2] MPU2 0fc*^»Tt^J^^&?fllM^5 ^ -- 
3'l4, FPGA3 4im&tbtZ.b<D'Vg5>y*- Ty 

7A16), S*^«»3 0©i/'J7;P^ ; EU5 8Cffl 
A$nT»£&*tt.5 Ury7Al 7) . M 
PU2 0*>SFPGA3 4fc*fLT, 'Jt'^ hgf Sffl 
ijLX ttf?7A18) . FPGA3 4fc*t»T«l* 

tt. ->'J 7;M*'J 5 8 iC#LTS«fifcx-7S?tfi*n 
y y^miJ-r^ zt\z£ 0Btt^7-7 
■€-©S*^x-^ fc*T*V»T3KF P G A 3 4 fcHfltifc 
Ufy7Al 9) . 
[0 0 7 3] *©&, MPU2 OTtt. ^tU 2 5©H 
lt^f-7)l'2 SAftMU SIMTLfcFP 
GA3 4fc*W* : HMia-fe;U©*S*«7>h-r-B U 
7<y7A2 0) c B*fi£©i^7b7cF P GA 3 

4© : ffma-fe;u©*t, / j eu2 5fc*HA*nTw& 
^f p g a 3 4 ic^s^^fili&a-fe;u©*©S¥fi 5 9 

t^Jt^U Ufy7A2 1) . HIIWPI 
H±8oTt»««-&tt. X7«y7A7fcMD, X+^> 
fi9^B*5 7tJ;5X+Y>?xy^*tfT^t>nT 
WJFPGA3 4JWHELTW1H irMLfcXxy 
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7A8~A2 2\Z&Z>9m%ftt£0. 

[0074] sst, ?ffi%km-t)wmmm&±n?T 

ttVT7y-2*ZmtliLtz'& Uf-y^A2 2) , Xf 
"/yA7l:I5. ft*. XT7^A7II*liT^T©F 

p g a 3 4 Kwaia-kji^tEuai^twdfsnfc* 
sa, ®w?u>f7&tfLfr&fr9im (iplii) m 

ftfrtl Ufy7 r A70NO;l'-hA^Xf'^A2 

3) , mmtmBtz. 

[0075] z<D&o\z, *%w<D%immm\zfrftz io 
tt&m.mm® m.mmm\zzLmt, f p g a 3 4 

t. ®W&m®2 1 t, X**>5Pxy?0&5 7 

ft*, ffimmmmwizmzzzzzfcffif&momg 
iz$tL x^vmmm £7t*©iES?ft ®tg mux t * 

[0 0 7 6] SSIC. fam±)l7—7)V2 5AH:iZZ. 20 
& Z. t H«k 0 . ttig&AlSg L < tt U -fe y M» fc*HT 
t>. gBtt^^Wr^^<!:^:< IPLfflafcfrfc*. 

8B©»fc*fcfcS5T3*«l£a»**. * 
fc, M P U 2 0 *i*&«»ih#a 3 2 £ UT©«teS#"r 

[0 0 7 7] MPU2 0 H)m%l¥&3 3t LT 

**© : HWia-b;w. F PGA 3 4 

rtfc^»Rtt6nTV»»©T. »*©56£LfcFPGA 

[0 0 7 8] ft*. Jbjfi©*£K«fc*^Ttt. 04 K 
^f«k 5 Id, 9km9&m^tVT<DFPGA3 4^2mm 

Sft-f. lflft«t>tt3mURf*&J:3lcll&l/C l b 
(b) ^25ISS^J©BJHJ 

s 9 «*3gnj©sg 2 mtMic^« sa«a«ie##fii 

WMiS*©K»*IHraST:/ny*HT*D, -© 

0 9 fc*r n imisi^. »»«©£ i 
H3c*-r"b©iw*c, «^»*pmaai*ffft5*5 
fcAi«si:&«s*u 09^.«a»©^«(iBi!S*^ft5 

[0 0 7 9] tu5T, C©H9C*-rffif*«ll8a 
14, H3fcTwl/fct>0£K«W«©«1!Bft«1-S|»* 

^tH@Ki li, mpui 1 2, mmf&T-tmmm so 
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1 1 3, DMA (^-f M^U7?-feX) 3>M3 
-7 114, DSP (^v^v^I^n-fey-tf-) 
RtfDSPE^USa&DSPfcl 1 5]fctf**U 1 
1 6 ft*ftA.TV»*. 

[0 0 8 0] 1 1 8[404^*1-v'J7JM : EU 

5 8tra*©«HB**&TDPR (xa7;i4?-bRA 
M) , 1 1 9f404lr^-rx*Y>5 1 x-yi7[5ISS5 7 < h 

■H*©a«s*&-rz**>?xy*iai&, 1 2 o«-r 

£SftO, MPUI 1 2, DMA3 "y hD— 7 1 1 4, 
DSPSl 1 5Rtf2t30^«BS0l&l 1 7A, 11 
7Btt. *n*nFPGA (H9ffi9«) K<fcO*j£S 
flTl^S CKT, 1 2, 114, 11 5&tfl 1 

7 A, 1 1 7Bl4FPGAtf2ifc't5) . 
[0 08 1] US. F P GA 112, 114S0tll5 
«. «*©H8-feJHcJ:DII«0BStbTl(lrt*n&lfc 

itya-mo, -en^nMPu, dma3>M3 

-9, DSPtt&gll'tSJ^fcftoT&rh FPGA 

1 1 7 a, ii 7B{4. mka&mmimmz&Qmm 
m^thxnm^jm\zm^n> &fpgah2, 

lURtfll 5©#r£$te£S5iL55t>©T&5. 
[0 0 8 2] S6fc. SFPGA1 1 2, 114, 11 
1 7 A, 1 1 7 B 1 1 

3 t^tu 1 1 6 tf4r-^te3iA^4 o, imn^A 

1, U-feyh/'?X4 2K«kOSatanTV»«. BP'S, x 

-*«si/tx4 0fc«fc»>, MMftftiniKi 1 1, f?«j& 

f-^«)tiill3, **'J 1 1 6&tf&FPGAffl 
©D P R 1 1 8 «»ffi5fc»«*n. 4 1 fc<fc 

D. #FPGAffl©X+^>?x«yi708Sl 1 9*tffiS 
KSttStl. Uiry hAX4 2IC«fc0, &FPGA11 

2, 114, 115fttfll7A, 117B*MlSfc» 
«*n. 3 SFPGA1 1 2, 114, 1 1 5R 
tfll7A, 1 1 7Bt-f>^-7x-fX»BBSl 2 0 
W5DV/RV;U-f^-7i'fX12 3, DV/R 

va'x 4 3 «N/rtttsnTns. 

[0 0 8 3] ±fB©x-iS'K@f N*X4 0, ®mn 

X4 1, U-fey hA*X4 2RVDV/RVnx4 3(4r 
a^SnSttfelC, F PGA 112, S*fiJcx-*& 

^WRi 1 3R^tu 1 1 6 \z-D^xh~mitinr 

llUt MPU, DMA3>hD-7, DS 
P*£LT«l6"r*ll8®»!WPlJ«anfcFPGA©|» 

»**Wfll^tUTT-^«S/U4 Ofctf-UTMPU 
1 1 2(ItB*1-5fe©T^-5„ 
[0 0 8 4] MPU£UTi|i^$nfcFPGAl 

1 2 (4, it m9B.m£m-kmzt>fzzmm*mi£Mwtz 

h<DX$>-oX, DSP&tLXMf&ZntzFPGAl 1 
5RlX-f >^-7x-f^««i*l 2 O£SSLT0*L 
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fcV>*l«*£«ttSft*. *LT, #*JS0J©FPGA 
1 1 2(1(4, Wg&ffllll&l 1 KCtDMPU, DMA 
3>hD-7, DSPgBtUTtlti-r^FPGAl 1 
2, 114, 11 5T©»«©5fc££lfttHl>fc*£, Si 
§©?i £ b it F P G A /£ ( tTft < -£©fifi© F P G A ©$ 
JBfc«tJV»T. f?*j£x-*#je««l 1 3»&K»tH 

i»*©»4»Hc*«»*»a-fc«'*i»^fciia-fe*t* 
ffl^T3«»so«4b&»affla*tH-««*s« 

[0 0 8 5] F P GA 1 1 2 14. jfeftfflttlB©? 

ff&a@Bl 1 7 A, 1 1 7BfeU<tt»tF»4«OF 
PGA fctf-T **«**±-r*lfr«*ih^ R t bT©& 
tBt>#LTt>*. 3 SIC, B«/&x-*«J$$S#i (x- 
^«»*R) 11314, F PGA 112, 114, 11 

5 \zm%Wimm,mfcr-9 * flaw* t>©T »*. 

[0 0 8 6] S&. 7.^^>^xy^|5J8S (na«^s 
1 19(4, fcFPGA«fc«tt&n, PI* 

©%£ vrcmmmmmzm % sttmox^KH^ 

MPUiLT$l!rr<5FPGAl 1 2 fctHASn-SiS 
fcftoTHi. Sfc, /^U 1 1 6(4, ^§©f8£L;fc 
FPGA(lftx.TT-ffilffla[Hl!Si:bT©FPGAl 1 7 

a, 1 1 7B««^uTv»«fmusimi«e»r«G 
mmthTommzGLT&K), wmmmi 1 t 

A, 1 1 7 B ©ft#&m&©«if SAIS t> L < I4U -t 
•7 MSfctt, 1 1 6 frfettSftSflyiflf 

Kl 1 7 A, 11 7B£&fflT£.fc3KfcoTtr>-5. S 
6IC. £©^1) 1 1 6(4, #FPGAfcj&»MHMI 

f p g A&<D&mtMzmmi$®/^m#.w®& 
?m^nx^mm-t)iy—^)vi 1 6a«^x.t^ 

•5. 

[0 0 8 7] «*tf, gfea-fe^x-^H 1 6Atc£^ 
T(4, SFPGA 1 1 2, 114, 115, 117A, 
1 1 7B«tc, 010 (a) , (b) \Z7K?J:5Um£: 

<D&%^M/^mttm\z$>z>mm-tfr<Dmtmmn 

uut, #FPGA*C. ^ffl^BliSia-fe;P© 
8c(4 (D) ©=fc5ftfiJ-&i;:ftoT£9, ^HMia-fe^© 
&(4 (E) ©cfcSftSiJ^i'ftoTfcD, §FPGAOi 

mzmm.-tz fc»©»aia»©«BRfc^s*iaa-fe;v0 

&(4 (F) ©iiftSl^fcJftoTH*. 
[0 0 8 8] ft*. 010 (a) fc*HT»4. DSPS& 
tbTOFPGAl 1 5t|»#*t«5febTV>-5«^S* 

LTfeD, ^a&a-fe^&nyBbTfc. (g) t^t® 

*«-©ft©»«-fe*39Cf:JibT^*. 12 1(4 
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1(4. RHFtttflBBl 1 KCfcOFPGAl 1 2, 11 
4, 1 1 5T?©*S©f8£&*WHLfc»&, 3RIVS© 
l^iLfcFPGA fctJ l^T©iiaiHl!&fft£x-* SB* 
J&x-^fiMSttMJIl 1 3*6R*fflU ^©lsai5l8S« 
J&x-^t, /t'J 1 1 6 ©Ha-fe^x-^H 1 6 A 

K«rtftsnT^«ft f p g A«©»a-fe^fciR-5«yBw 

ffft5t)©TfeoT, ^FPGAftd. DPR118K. 

zmmmnu 1 2 2 s-efc^-cB&snT^-s. 

i0 [0 0 8 9] ±te©H«l^ffiatbT(4, £tT 

3 «*©*«#**. SPtS. £1*8! 1©! 
®i:LT(4. gil&©£l$JKf9£p3|ttfc. St£P!g©fS 
£UfcFPGAfi©^Iffiia-fe;i/£fflV>T. FPGA© 
ffl8J&£fTft?fc©T;&3. S£. SS2©««fcLT 
(4. ±SB©» 1 ©»*TS«J«jWftt*&^»&fc. F 

pgai 12, 114, 11 srmKvwmvAnwx 

z <k o \z bTffifti££fTft 5 ± 5 \zwm% h<Dt?$> 

[0 0 9 0] flAtf. 010 (a) \Ztx?£oIZ. 
20 ilSRlHA, 117B^i<300FPGAll 
2, 114, 1 1 5©55T?. DSPg&tLTOFPG 

ai 1 5 u ^«iSia-t;^«ffltT i b 

(G) T?*-r**»©*©a&a-fe;u^jeuTv>*« 

ffiCFPGAl 12, 1 14JC*^T©«ffl^rH 
a-feJlriDftftMU M5SFPGA1 1 5©t8t6£ffi© 

f p g a t \nwz.n\mm®& t brnmmm 

5«£(4. FPGAl 1 5iAnSA*f^©FPGAt 
S'J-feyhU M»©mg*«©«S&H«©3!f8fc 
J;DS$j&£fTft3fc©-e&5. 
50 [0 0 9 1] d©«^t*^T(4, *#©384LT^* 
FPGA115(4, DMA3>hD-7tlTOFPG 
A 1 1 4 i|||6ftffiSfc.Atl#*.*. BPS. F PGA 1 
14*DSP*ttTH«riEU F PGA 115 SDM 
An>hD-7ttTS*fig-rtl(4, 010 (b) \zm 
t\fc5(£liatJl/©^£##ft<ft9, DMA3>hD 

-7, DSP*t"biE#fc»fW*Ci3^#*. 
[0 0 9 2] § 6C, ^3©J|#<!:tT(4. ±i£©^1* 
n©*&T%B«^ffft^.ftV^-&fc. MPU1 1 2 
tf*. ^ffliiaiHlS§i:LT©FPGAl 1 7 A, 117B 
40 Sffl^T£tt*S©B£UfcFPGA£H-©HSB» 
fflfi!c(Cft ck 5 CHIIriESff ft 5 «fc 3 Ctt»f * t>©T 
hZ>. mXM. 01 l(C^-r<fc5(I, MPU«i:L/T©F 
PGAI 1 2 R££D S P35t L/T©F PGAI 1 5 icW 
IWStl. ^ffilia-fe^^ffifflLTfe (G) T*-r« 
*»©ft©»a-fe;U3&CFJELT^*«^. H12K*f 
<t5(C. #FPGAK*V»T«ffl?IiB*»a-fe^©*© 

*v»jbcv - h zntzW. i t— ^*ff*-r* 1 1 fe 
t. ftftfiswrsaftaiHiissii^-rsc^Bftafta-fe 

n'©*©#v»JBCV-hSn&*2r-^JHfeffj«U 

50 »jsrr4»a-fe;i/©***n-enitttL, ^tofpg 
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[0 0 9 3] C©#^C*V>Ttt, FPGA114, 1 
17A, 115, 117B, 1 1 2 K&ttTttfflTOtt 

n«-fe;Ko*i, wenDSP$, mpu, dmas 
>hn-7, 2o<D^ffiiiaiHis§siiaiiissttT«^ 

J9*T«*. ±»©J:'5CUT#i&&n&*FPGAfc£ 

mffit<Dt8.&Gt>mz&-j^x, mmamm 1 2 1 ict 10 

»«Hll©?lil**fT&3i:fcfcJ:»), Hl3fc*1-J; 
3fc, Wa-fe*©*S#**fc<ttD, DSPgBtLT© 
FPGA114, DMA3>bO-7<*:LT©FPGA 
1 1 5RtfMPU<hUT©FPGAl 1 7AttfcfcfciE 

[0 0 9 4] fcfc. ±fH©<fc3lc:, MPUi:LT©FP 
G A 1 1 2fc*V>TWS#»£L&«tefc:6V»Ttt, flF 
«8£©FPGA1 1 2#, ffttftflMftl 2 lC«fc«SII 
J«*ffft3J:5fc«iH/Tt»*. 3 6fc, ±fB?g2©SB 

F PGA 112, 114, 115fHfflS© 29 

»*©xn»**±.5a»»*»ifc*v»T'b, fS3© 

J8^©MPU<!:LT©FPGA1 1 2tH«fc, Sift 
^2r-^^L, u©!6lT-^i2f- 
7>fc©tt*fc*3vvr, HailISS©S«fi£*ff^5' 

[0 0 9 5] S-fc, ±iajB3©IR«fcJ:?>FPGAl 1 
7 A, 1 1 7B^fflV^TSKIiS©5l^tfcFPGA<!: 

manner ltjb^s c tj^**. 

[0 0 9 6] «*lf. H14fc*1-J:5fc, DSPgBi: 
LT©FPGA 1 1 5fc»**«564U. DSPgStLT 
«IB?-*FPGA#FPGA1 1 7AtAn#t»ofc« 

^jc*v»t. fpgah5£, ^$t(omm^imft±)v 
sect d *£&fr>ifc9iaff*BttjOT«fcft©iHMaia 
»t-r*2:t*»7?*s©T?*5. ±ai©«^jr«to, * 

56W0»2SJfi«C*»A^iS«E*«tB#**««ia8 « 
B©8lf££, HI 5©7n-^*-h4JflV»TKTfctt 

[0 0 9 7] IPS. Httttttlilftl 1 lfcfc^T, A*X 
I7-©K£ (X'r-yT'Bl) , 7f-fe;WA7'7h 

(7x-y7*B2) Hy^^?l7- (X 

f?yB3) C±D»#*<ttWSn*t, ^©PlftlfttU 
BR1 l ltt. »£&ffl«*l£MPUl l 2ir»UTffl 
MPU2 0l;^Tlt MttKUlBlll 1 lfc 

&©*#»tiifc*t£AA3nai, ikm^naMifi. 
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fy^B4) . 
[0 0 9 8] H^T. V7hl7x7fcJ:S»jtt)!«T?*.5 

ESJl/-hj&>6.Axs>7*B5) , V7h«7i7tJ:5» 

»fP*-«H?Jh3"8-* Uxy7"B4©NO;P-h^6 
Xry7*B6) . 

[0 0 9 9] iE-l/r, MPU (MPUa#fc»#*»58& 
l/ftS^fcfiHMtJROMPU) il/r«Wrj-<5FPGA 
112tt, F PGA 112, 114, 115fcfofcD, 

frfc3£i£, X**>*xy l/T» 

?*18*&*?Wfc£:toT. »$©5B£bfc£FP 
GAftfc, 3ttWft©8»H£fr»«lft9l£M'«WK 

[oioo] £Mtft©ft£XHlc**«ltfl-l! 

**iwifu»jrr*t. 1 1 6 \z&nzmmt)v 

x-7\>H 1 6A«t»T»S»4»a-fe;Hr»«-r57>f 
-;i/H©ffiffll5Jtg777"£7 1 J7-f 5 (Xfy7B 
8) . cnt«fcD, MPU112I1 P»©58±UfcF 

p g Afc*tt*»#58t»H©»a-fe;p*«ffl^r©8i 
[oioi] set, mpui 1 2t*5^T«, mm-t 

)Vf—Zf)Vl 1 6AC&ijft$nT^5, SFPGAlCS 
*»T^l«Bfcl»fe*©*fc, ««fi&x-*#88l« 

1 1 3fc«*anTt»*, #fflt6&w-r5na0K^ 

ri6"r*fc<65.KftHa-feJV©*tS»***Tifc«L. If 
«©5B£Ufc#FPGACWUT. ffiJBWtiiia-fe^© 
*jW»l*fc&H&«S*£t-*#5fr*«£1-* (7. 
T*^B9) . BP%. P»S©iiSftb&FPGAfc*l»T 

«ffliriB*»a-t^©»*», M^-r^^ig^wi-s^a 
fl>fctMrf«©T%&. 

[0 10 2] P»*©»£l/fcFPGAfc*V»T 

ffifflpjffi*ifta-fe^©ft*t, »*-rs««srr*»a 
bk«*mw * c^ttna-fe^©* «fc o "b/h« 

tt, MPU112I1 ^FPGASrffifflBltli^a-feJU© 

m*£Kfflz v- h snfe^ i x-7>£fW5 1 1 

fclC Uf77B9CDNO;Hhi^Xr'y^B10, 

01 2#hs) , #*«€wrsfliaiHi»s»»aj"r*fci65> 
»*»a-t^©»©*v»jBK:y- h snfc^ 2 x-7\>u 

*fpj«-r* (Xf77"Bl 1, HI 2#JJ» . 
[0 10 3] -eux, ^lx-7*;Ptm2x- 7;Ut2; 
ttKU #FPGAjJWE-©«f>C-€-n-Wl©H»€*flW 

soic^BftffifflBiiBafta-fe^sRfoT^-s^s^ftw 

fetZ Ufy^B 12). BP^. ±^©^lx-7*;i/ 
<hf52'r-7>«h&Jt$fcU *TCDFPGAt*HTfi 

ffl^riB&Bfta'fe;!'©*^ #me^-rsttaaK««i 
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[0 10 4] *lf-^t»2f-^t© 
*©**», #*£;Mrr«tt9^«4Mfr«fcBXtt 

Hat*©** o t>**i»ia*^to*Tav>»fri4. * 

gfitt, S»»fcS»l»tFO«±l/fcFPGAO«Eatt 
Xf-y/Bl 3) . 

[0 10 5] CUT, Xx>>yB9C45^T. G|g©& i0 

4l&f p g A\z%Hxim^mfcmm-b)v<Dfkimi& 

©ft«fcO"b*SV>*£tt ttfy^B9 0YESJP- 
h) , fcWSoa&UfcFPGArtO^itlia-fe^fcflJ 
V»T»aSIIH»*H«l«-r* (Xfy^B 1 4) . 
Xt";/B 1 2{'feViT, Ilf-^il2f-^l' 
fc©WjaS**», ±T©FPGAC:fc^TtefflnrafcH 

«ag£W-rsi&aiiiK£s«j£-r-5 (xt^/bi 

4) . 

[0106] ±&<D&5\zLTnmjmmmis;t>nz 

t> MPUl 1 2fc*WTtt. Sf&J&Wr&fcnfcSfc© 
#FPGA±© : HHia-fe*©»**» Uf-y^Bl 

5) , ftFPGAfc^W-ft^HWM-fe^fiDftt, 

1 1 6fc*nft3n-a»5. ftFPGAK^B&^HWfta 
•fejp©a6*«t*ifc«i-* (xf7yBi6) . :c 

T% ftFPGAfc*»t5 : HW&a-feJl'©ft*»S*Ptt«kD 50 

1 7) , a«^ny5AK*a*«ia 
(i PLjaa) #»ff *t>n Ut^b i 8) . nm& 
aseii&iB-r*. 

[0 10 7] £<D,fc5iC, *£9i©ft2|g||MC*** 

ss^a«nf*^*a«ias«fc«fcn«, fpgah 

2, 114. 1 1 5i, ?«»a@Kl 1 7t, MMg 

r-a'fluwwi 1 1 3 1, MtftKtumei 1 1 1, 
*&*jfcs*©i*#K:»bT*©*j*K*ft5G*©iE* 40 

0, JBlgJM&nttlc. ^IWtWJSL^iWS 
[0 10 8] S&, X+^^xy^IUKl 1 9£^-& 

»wsnfc»*«±SEgfc*^*ita-t^*»^*: 
Ka-t^sfc*. attw*©je*ufcFPGA*, t 
•naaa®KfcixTfflv»*£ia«T#5©T. ^a© 

SS>('. ^^U 1 1 6S*fcA, (SIS©^ 
feL&FPGAfcftj^MlttligKfcl/tOFPGA 50 



&M¥8-44 5 8 1 

26 

1 1 7 a, 117 BzmvT^zim8imnzm& 

LT*s$. f^»ffiffl6tft©*SaASb<ttU-feyM^ 

K*t»Tt>, mmmwrntatzz ttz< 1 PLaaa 

£frfc**©T, 8*©»©JBfl;fc*£T€r$. 

[0 10 9] FPGA1 1 2*»|ft«Jtjh^H:tl/ 

T©«fB«#r*!lilcJ:D, *ttfflttlB© : PIM&aiiI 
K117A. 1 1 7Bt>l/<ttPMI*4«©FPGAK 

(O g3&gfli©ffflii 

016, 017 [J^BJJCDjg 3 JHMCfrfrSSBgft 

«iti#tttffljaagg*^figT^?,dt. *£jm©« 
w&mmh, ^©ssi, m2$mmtm\z, 

[0110] ^©01 6 (c^-rit ffiffiasett, 
wjfi©*2*««fc3s»*aiii««a8flifcttUT. &x 

an, §E4i«©#ttfc&*a&aj8ia«tt. wre5>a 

-;PT"ft<3MK[§]8& (F PGA) 65-l~65-8T 
fcSjfiWJWtS. ^T. C©H16fc*V»T, 6 2«7 P 

u > h«a- <y KpcD3.=y k 6 1 \m^<Dwm 
vm> 6 4\t?mm®m> 65-7, 65-8 

na-t^-ess. 

[0 111] d ET. ftfflI§K6 5-l~6 5-8ti, 

PSSTifeO, a=yh6 2tt. UK (H«K 80) ©«ffl 
OK 6 5 - 1-6 5 -8#Sft3«*fifc/'J ^Si- 
s' M?T*?K 70^53 >£HiTI8&n--F*x7T* 

[0 112] COiSfclftSEfciD, *fgBj©jf£35liS 
«fc*^*&H«E««ttfttS««l«iaSBt:*V»Ttt, 
01 6 few 1 * J: 3 fc, »^+©««|eI?SP6 uc*tt* 

mmto 6 5-6 ©^a-fe;i/ 6 3 rmmim&r&t* 
rnma® 1 *««i©«^tra«©*a5ic* 0, 0 1 7 t 

*-T <fc 5 fc. ^©Ha-fe;!/ 6 3 £^t?A»[§lSS 6 5-6 
SSJ08U ^ffi*»lHlS&6 5-7S»ff«t»©«BHj» 

me ifc*»T»ffs**cticj;o, si^s^iBS-a- 
[0113] £©<fc5e, *nn©«3iaiM^»« 
sv^n^ajaaatUTciiiiHK (fpga) 6 5 

-1~6 5-8**&A. Wifi©»2*llWtR|«fc, 

*««La8»K:*»j«a*ar*a:«ja»#©»*fc»b 

T-€-©*«S*S7C*©E*a*||*fS!T#<5«t5C 
[0 114] fcfc, ±»©**B«fc*^Ttt, ^e* 
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«m*S6 5-7, 6 5-8£*ftA, *»HB6 5-1 
-65-6 lC*Jt*Ha-fc;PTI»**«»4l/fc«-&lC, 
£©^HIil«t[5lS&6 5-7, 6 5-8%m^ZZt\Z£ 

5-i~65-6 fc^Hiiia-fc ji/ HHmatiitfx*) 

[0 115] (d) ^4^ifSW<Z)l»K JO 
018, 019 tt*5£W©®4HJfi«f!ICA^>-5SE^ffi 

mmmmmh. M£©m~£3*HM&n*ic. m*. 

ft*, COHlSfcS-rflMBftagMtt. M&© 

n, Befgs©¥&£ftsifca$!iagGtt, £«isi8&Tft 

<a-.yK5-l~75-3 Tft3,6#gft-5. 
[0 116] ST, £©01 8fc*Vvr, 7 2««lS:o a> 
a->7h 7 5- 1-7 5 -3<fcD&5:/n^5>^pJ 
tgftfit$MaS§, 7 lHUL=y h7 5- 1, 7 5-2<k 

£38) 7 5-3<J;0^5^ffla-.y hp, 6 5tt*tt 
ESS (FPGA) . 6 3tt»#tf«»£l,&»*fe;«* 

[0 117] ft*. *»[Hl?S6 5&tfHS-fc;P6 3 CO 

v>Ttt. Ki>i©»3^Sfi«l^»j-5t>©t^«©«^s 

0 i 8 fcj*-r«fc 5 1, afptf ©a- y h» 7 1 t^tt* 

h 7 5 - 6©|fea-fe;V6 3TR«ft«B£f*i, 
*5fc. -t©na-fejP6 3ft'&tra-yh7 5-2 
»7 lt-&»T»fPS**CtK±D. PSSfcttlBSit 

[0 118] ^©<fc5fc, *KH«>g4%llfllaM>« 

Rtf*«IISjB3ltel/r©:i:2y H7 5-l~7 5- 40 
3£*ft;i, MJE©5IS2, tB3*JlflfcMKlc. fiHRffi 

«8«fc;fertss*#3;&ms*©i**ic»UT*0 

#f & 7C*©iE«a:*IBSBa-e* * «k 5 fc g 

[0 119] ft*. ±»©**««fc*^Ttt. ^ffln. 
-y h7 5-3£-eftA, a-yh75-l, 75-2 

=y h7 5-3*JBW&;iifcJ:D. ^ 2 ^SS^J<h|Sim 
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1\ Hfctfftany h 7 5 - 1. 75-2 C'JHMia-t 
* ( ; ?{fil8«j£Sf&) £^ft*, SlUKM&nfll© 
#£tc<fcD, *«#3g£Lfc^fc£©^IMfta-fe;i'fc 
«V>TS«l»ftW84bfca=y h SHAFTS dtfc 
T£5. 

[0 12 0] (e) »5%Kfl©R^ 
02 0, 02 ltt*fg^©g5lU6«flJC^5gS^« 
$tgtt€r*fMgt£*T0Tft5^ ^HJiMWlf 

ma©»i~jB4*iinitw*K, en*. 
fcrn^mansfTft 5 ck 5 a ax* icim* n-s *>©t 
a*. ji©H2 0fc*-r»«ea»«tt. mss© 

SI 3, 4SllSfl|C*»*<5««»181BfcttLT, 

h*«MMa«*Tttfc<. 8&©1Sfga!taSg«k»3fcSif 

a&attt*. mibmk>3=9 h-e«ft<, Mffijaaas 

85-1-85-3 

[0 12 1] ST, £002 0|C*V>T, 8 2«$$C© 
1t«»a»8 5-l~8 5-3J:D&*:/Dif55>4f 
^ftBftf|-ff®S'XxA, 8 1 ttUHMyWi 8 5-1, 8 
5 - 2 J: 0 ftS^^OllHMHSll. 8 4 (CTflflHR 

$aas§ (^fflifeafflagB) 85-3 £ d ftsiHUMUQ 

afgil, 7 5Ba=?K 6 5Bft«BK (F P G 
A) . 6 3ttB#atf8£Lfc8fta-feJPTftS. 
[0 12 2] ft*, HMR&aS8 5-1-8 5-3tt, 

K£x7T»5. Sfc, a~yh7 5, S«0K6 5R 
CXHa-fe;>6 3IIOViT«, M»©g3Xttg4*lfiffl 
fc*W-«fe©tH*©«liS*bTlf>a. £©«k3ft* 
*»!»©« 5 HIKMtc^«@B«HK«ffif>r 
3flMMSS8*fc*^T». 02OK^f«fc5fc, Aft: 

*©*ffi^ai8p 8 1 xzmzimwm 8 5 - 2 ©n 
a-fejP6 3TPt«*«-r*t, ^©%29dt«9©« 

^t««©*iSfc*0. 02 l fcjRTJ:3fc. *©f&a 
■fe^6 3*^tr*«a«»8 5-2S«D«U ^fil 
«®ai§ 8 5-3 «Afl^©mra»* 8 1 fc£*T 

[0 12 3] d©«k5C, *3fiW©»5iafi«lC^S 

KtfiHHKaX«S2:bT©imHS8 5-1-85 
-3 tick D, M%©fB2^«4|tlttMa: 

Httfc, «?85!ia«ttlC*^SS*S'Sft«^S*©B 
#fc»UT*©*«M**7n*©iE*ft«IIB*HST* 

[0 12 4] ft*. ±a©*3«t«lfc*V>Ttt, iHMIf 
fflffiaS8 5-3=£^ftA, 1MM988 5-1. 85 
-2fc*Jt-5Sfta-fe;PT?l»**»384Lfc*^K:. ^©^ 

«n»«aa*8 5-3*ffl^sctfcj:o, saa©s?2 
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wcBMfcsn-f, ®mw% 8 5 - l ~ 8 5 - 

2 \z?ffimmt)v (^mwsmmmm s-eft*., m 

[0 12 5] (f) %6nMW<D®,W 

0 2 2, 023 \t*%W<D% 6 mfllfc^S gE^S 

stt5*>0-e*3o c©02 2{^-rif®«Lag 
tt«. w^o^iHis^fc^^sifMagfitjtu 

M3 0*i#FPGA3 4#IIfM5n5ttfc 
fc, x-*«8#g:tbT©W«/&x-*£J#BB2 
2, Pt^aS^^»r^gi:LT0^-fe;i/i:»r^g:9 

1 iScttXS^^x-^tfg^g: 3 5 tm$k<D F P G A 3 

& £ffi«J&x- * OS D m K) SBB J: 9 frft o T V> 5 
titimteZ. ft*, 0*, »lBBBfc*tt* , b©fcB 

[0 12 6]toT, P§Bj£x-*£fcB*2 2£W* 

By-*tt*#B3 5 trng-trnm^ms ltnj; 

sgiBBaaagS9 3jw»*an5fct*te, bb 
busk 2 1 tnmmm 30£fpga34 t©»# 

s^-a-Bc, B2BB®aBB9 6#«j£3nS. * 

fc, *n*n* i it nmrnw. 9 3 2 w B^ag 
S9 6«, wsfcaiBUTKttsn, miifSBagg 
9 3 «$g 2 «sMaeg9 6 frtm«afli*ff *5fc© 

©»B¥B9 2£-?-ftS.T*D, NBK. B2BBffia 
BB9 6«aB^B9 7**a*TH*. ZWCfcO. 

as 1 « Bsaagg 9 3 1» 2 Bssaagg 9 6 £©MT 
ffls ic ££&B#tff fefcn* «fc 5 Kfto tv> 5. 

CO 1 2 7] £?>fc, B2BW0WM 6©M*&1< 

iMf^ft 9 1 «, bx©£ 1 &»BK*tt3x** 

ttttll3»2 l*»S©*BBtHBB£l/T©»BBB»* 
FPGA34 fc*W , 3»B©B&BHfc*»#*Ba'fc»' 
[0 12 8] S&, aB#R9 2tt. ±&©#K, B 1 

«ffijaage9 3©p$s^tii[HisS2 i»e©i««mKfB 

^9 4 5, a«*R9 7lcaflW*ttftJC, SB 
J&x-*fHM^3 5C*t»TBtHan&BBBx-* 
9 5 £ffi{t#lt9 7tf»S3BT*'b©T*S. ±5£©« 
^iCckD, *»B©»6B;BBfc*^Ttt. &SSI2B 
SffiaSg9 6©FPGA3 4©|fta-feJV3 6ICTBB 
*»*4Lfc;it*l»*lftHi|5|»2 lC*HT*WtS 

t, a©^ii!9 7ftfflt>*itic«fcD. bsbbb^b 
^94^1 bb&bbb 9 3 omm-trnm^® 9 1 
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\zmm\z&K>fti]?z a mmfcT-tRtt®. 3 5 c* 
^tbs* )vwm ® 91*6 ©iwigaxiraBBx 

-*«B«*2 2*6©T-*fcii^&B«fiKT-* 

sffffl-rst, ®m^H:9 2Sffl^4itc«fco, n© 
sb^t-* 9 5 * m 2 it mmm 9 6 ©ubi&bb 

fc»iias«t:*»* i i>©tntttiMrr-B. 

[0 12 9] BPS, 0 2 3[C^1-J:3C> &-5FPGA 
3 4 ©18ia-fe;U 3 6 KTWBjWB&I/C*. % 1 tit ffiM 
JO agg9 3£B2BBffla£g9 6£©raTB*l£»?) 
WtZZtlZkQ^ ^B»«-fe;P3 7£BV>TIIIK€ 
Blt&U »«*IH"r*i:i:a»T**. d©J:3C, 

*%m<D , % 6 *dMic&f** iEBBBBtttBf&aaa 
ggcina, m®i&5 : -?m®®2 2, m-tm 

ff¥B9 1 *«fc tfBBBx-^BB^ft 3 5#, B&© 
F PGA 3 4 (Sg2B*gMagfi9 6) fc^LTftfifc 

DBB©*Sfclw»Ttttt**fcSB«"r* - 
£. Set, BB®ftft£*IILTftt*« 

20 ©t, RB©ea*t>rti±t-*. 

[0 13 0] ft*. *HJS^C*ViTtt, ^2«ffi«ia 
SB96©FPGA34 fc^HWia-fcJl' (7flHI9«IA 

m) 3 7$^ftA. its©)Riiduia:nttiic. phi 

*»»4u&FPGAsn«ii«i/Tv>*«t, cntcis^s 
n-f, #iAtt^«iiaj««ti/T©iHiFPGAft* 

fc*Tft*»lB«ra*HI**&*., FPGA3 4 1 

*^4Ba-fe;n?B**tfS4bfc»-&c. ^©^iifp 

GA*fflV»«CtCJ:D, ffifKE©^25ISS^I<hR«©* 

[0 13 1] (g) »7«HM©R9] 
024, B92 5»*9lfl©«7ldtfl(r»»«SBitll 

mmmmsh. mz.im¥mmmts.oAx$imzm 
snsfe©^*^. *$mmzfrfrzftm9mm 

Btt, BKB©^l*JSWC^^5ffa©aSBCifcU 
T. lfta«iagBi:L/T©FPGA (&B08&) 3 4« 

B^ftA5nrv>s«-&, R#Btu@K2 i*j;r;B* 

2, |«fiFlft9SBIIf^aa:bT©II^^IH^Et9 

l^AimBdcx-^tmt^as 5«»b»©fpga3 

4fc»UT*fflC-tftA6nTV»*jSl«»SftS. ft*, 
0*. glSttMlcSltSfeOfcHflre©*©!*. BB 
©BB&*bTV55. 
[0 13 2] {f-3t. *mtWC*V>T'6>ltta©»6B 
MSB t BBC. ^S^tillel?S2 1 <hHB^BB3 0 tF 
P G A 3 4 £ ©»*<&£>■&«£, £ 2 BBBSBB 1 0 

50 BB^t-^H-^S3 5 t»B-fe^BB^B9 l 
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«t o » sg i it «jaas« 9 3 nfimf8.znz. jg i 

1*«iffi9SiS9 3&^2fl|«fll9fiSl OOtttafl 
¥&10 lfc±0ffiSfc«fe&fT&3££#TS3.k:5 

jfi-rs^fliF p g a 9 9 ftswrrsfcfto^iF P GA 

1 0 2 *-ta:ATV»*. 

[0133] s&c, *mKMic»»«mi«aiiic 

P G A 3 4 T©*ft©X^lCl3*tft7 ! --*ff*?it 3 
5K£0*aj3ft&lf*Jfcx-*fcJS:CT. FPGA3 10 

BPS. ^fiFPGA9 9(S, &m21f^aggl0 0 

■te^9 8£^fc*.-OfcD> ^2lfffi5!iagfil 0 0© 
FPGA3 4©BS3B£l$fctt. ^OflFPGA99 
S. «.**6iHlFPGASi6fli*10 2lCjiJOl/T* 

■5. 

[0134] &*. £ 2 ffi ffiffiSSS 1 0 0 fc*WC, 
1 0 4tt^0*lFj&»B£L&Wi-fe;K 1 0 5131EICI* 39 
£*«S££LTteE*ltf£fco&20©tfta'feJk 103 
J4fi«ft©l»#*ftC»UT*IB3Wiftt)nfc«TftfP«f 
©B8-feJV*T*«. ±i£©*ri5fc.fcD. *3S9J©»7 

[0 13 5] BP*. H2 4Ka?-r«k5C. HttCPMtW 
T, «IB#fT&©nT«ft»«s*©*i!-fe;V*l 0 3 

i&a-tjn (Meimfiwrrs. mirt^-^iw^ 

a3 5K*V>T», FPGA3 4£T3oS©$ffl*pJ 

©na-fe^ i o 4 >miF«/i#K¥St 9 1 n«t 
n&t*, mnf«fflasfi9 3©s*^x-^n-#¥ 
m 3 5 T?tt, f p g a 3 4 ©^©^ffina-fe^sfflvi 

[0 13 6] ZtliZttL. H2 5fc*1-«fc5K, ^ffiF 
PGA 9 g*mFPGA££«(*l 0 2fc*toUT* 

mm 2 2 \zm^T—5>msm^tmm^m i&*> 40 

©»W6*fcS:?lr»T, iiiPSnfcFPGA3 4A©^ 

ma** 3 4 b Lfcs*^x-^*gta-rs. 
[0137] w»«x-*ti-j*¥R3 5\zxnmnntc 

O^&Slfi-r-BCtCfeD. WPMHMIlSOfciSHT 
tt, |5ffg£«IBT££. £©<fc5lc, *3MH©»7&JS 

m^-^mmm2 2, »$*mm^m 
nm^-^n^m s#, «*©fpga3 4c» 
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MtZ^tlfiT-ZZW, MMi©^6^SI^J{CT#&n 

*«jat«»»*B*, H-©FPGA©p»*K*rr*£* 
®<Dwm\zMLT*>, m^mmm®LtLin<p>mB& 

[0 13 8] &*5. *^IS^{CteV^T«, fIFPGA 
9 9 fcTHM*tell> (^Hl&a»fi!c®^) 9 8 S-tft 
^©^l^MMtH^lr, W£#B£L£«£ 

c, c©^Hiifta-feipftfflv»Tatt««*»*fttfcFP 

«l«ffl«*il/T©*«FPGA&-€'&*.» F P GA 
3 4fcfeW-S»a-fe^T?»»*»384tfc*^C. -©^ 
flFPGAftBW&ZifcJ:?), fflft©*2£)tffl2:n 
«©*ftfc J: 0 B$£ {RIB S** C t h~C * *. 
[0 13 9] (h) 3^&M*©ft8 
02 6, 027 «#S?BJ©Sg 8 &JMC**S § E#MK 

*B$&ag«tt, tt£©m£aMK**«flHlftmB 
KtfcLT, ««1U?S (F PGA) ±Cflia«B«ibT 

©ira*5>a-;ww*fc*&nTv»*«G, 'hmi 
a-fejp (^ffla&am^s*) ttr, sfe»s©§8£L 

[0 14 0] BPS. 4mftfcfr*«1MI*L91»i£ 
02 6, 2 7 fc*-f<fc 5 tr, flftHmjm©fflHBffllfl 
fPSMKXJB'TSil&OT&S'bOTfcCK £©02 
6, 2 7lCfcV>T> 13 0H&MI1B (FPGA) T?i& 
D. ^©*«llsl»l 3 0ttSfeaffla«Ktl/T©2O©gft 
K?a-*1 3 3, 1 3 4&*iWfO»S. HCT. 
iltya-^ 1 3 3 »A- Hr-T 7? 1 3 1 SHUfflf 
*&©©A- FxW 7,7 a > h D-5(i: UT«^$tl> 
*Ji*5>3.-/H 3 4«70yb!-x^X^l 3 2ZM 

TV»S. 1 3 SttSatva-JH 3 3H*3lt2> 

[0 14 1] yay tr-TW 1 3 2«V7 

h x 7 * «-«ifc*A-r««f t wflwra t©T* 

^13 1 ttffl-JHRSfi»-r*fc»©y 7 h7x7StX«L 

0 2 6 \ZTK?mm®& 1 3 o-ett, ^©tp©f^x 
©na-fe/wfcflisnT^sfc©, ^n©»s-fe^3W» 

ft*-f, fh^tS©5!ffl c Pti.a ; &V3.-;H 3 3IC*^ 

;n 3 4©ifea-fe;p<£^ffiiSia-k;u<i:LT^ffli-s c k5 

[0 14 2] Jintt. 7D->fcf-X-Y7^3>bO-7 

1 3 4©na-feiv*^fiiiia-fe;i'tLTffl^-&c:t± 

u®7Py tf-X'f X73>hn-7 1 3 4M£ffl 
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lZ\t%Wtf'Pfc^fit!>'?$>Z>. 0 2 6, 2 7Ci5 

zfnm^-^^n^m 3 5 itmmom i mmmizm 
[0 14 3] z\<D£otemf8.\z£r), *%®o%8mm 

mzfrfrzttmmffimmmmiz&^T. w io 
02 6\z&vz>m%&ta l ®&2 1 \z&^x, na 

t^a-;H 3 3©^S-fe;i/3 6\zmgtf%±LtzLt 
Z&thtZt, S#lJ$x-*ffg#g:3 5l^rc«, 
B«^r-^ffi^«l^2 2{3*(t?»7 ; -^CS^T. 

^s&st^oL-jH 3 3©^a-fe^s^ffiiiSia-fe;u<h 

LTfflVi-f(C> iltya-JH 3 4©HS-fc;H 3 6 

[oi44] cmfc^D, 02 7c*-rj;5{c, na* 

i^a/IT. 1 3 5tt, ^It-^a-JH 3 4 # 

©!&a-fe;n 3 6i>mm2nT^z>. z\<d&o\z. 
mm s mmwzfrfrz ttmmmmmmm 
t«fcn«. ^a^^a.-;n 33, 13 4 

vrcmm^^-jm^cDmm^a.-Mzm^mm 
±)iz%^zz\t\z£K>, mw : ti?3.-)vm<D®m\z& 
»zmw<Dm%±<Dmmmz&'jwzmte&mig. 

[0145] (i) msgmmmw 
028-030 «*^bj©^ 9 nmmizfrfrz ss«« 50 

«5aagB«, siiMom2^^jc^^5if«fflagfi 
tjtUT. t^a*^-^ (fftaaaaas) tm^n.^. 
6tiTv^«^, TPttna^vi-^ (fiiiiii 
m si^o^a^^i-jKD^^o^o^a^v 
a. -;v t m-<DWHM®&mmz?tbm!& ut* < 

[0146] BP^ 02 8 iCfc^T, 1 4 1 tt««ESS 
(FPGA) 1 4 1H 

0, ;ui4 2 s^LTffiSfrs^^nfcffiiso^a^ 

^a-;H4 3~14 7H^5i:ifcl:> /U14 

2 tig^n-rfcer ^ffina-trjuc £ mfitantc^ 

ffiiia* ya-Jl' 1 4 8 £-£&;LT^5. 
[0 14 7] &FPGAt«&0!fca-fe;i^lf§ 
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